We study the geometry of Hilbert schemes of points on abelian surfaces and Beauville's generalized Kummer varieties in positive characteristics. The main result is that, in characteristic two, the addition map from the Hilbert scheme of two points to the abelian surface is a quasifibration such that all fibers are nonsmooth. In particular, the corresponding generalized Kummer surface is nonsmooth, and minimally elliptic singularities occur in the supersingular case. We unravel the structure of the singularities in dependence of p-rank and a-number of the abelian surface. To do so, we establish a McKay Correspondence for Artin's wild involutions on surfaces. Along the line, we find examples of canonical singularities that are not rational singularities.
Introduction
This paper circles, in positive characteristics, about the following subjects: The McKay Correspondence, Artin's Wild Involutions, and the Hilbert-Chow morphism. Our point of departure is Beauville's generalized Kummer construction, which works as follows:
Fix a complex abelian surface A and let Hilb n (A) be its Hilbert scheme of subschemes of length n. One knows that Hilb n (A) is smooth with trivial dualizing sheaf.
It is a crepant resolution of the symmetric product, given by the Hilbert-Chow morphism γ : Hilb n (A)!Sym n (A). From this one gets an addition map Hilb n (A)!A, Here the first row contains the two basic numerical invariants of abelian varieties in positive characteristic, namely the p-rank σ and the a-number a. The upper indices in D r n determines the isomorphism class of rational double points of type D n in characteristic two, according to Artin's classification [5] . The supersingular case is most challenging: Here our analysis depends on Laufer's theory of minimally elliptic singularities [35] .
